Heat stress (HS) compromises growth performance and health status and is a major detrimental event in pig production. Zinc (Zn) has been explored as a supplement for protecting against the adverse effects of HS. In this study, metabolic effects of HS and Zn supplementation were evaluated by examining the lipidome of growing pigs fed with ZnNeg (no Zn supplementation), ZnIO (120 ppm ZnSO 4 ), or ZnAA (60 ppm ZnSO 4 + 60 ppm zinc amino acid complex) diets under diurnal HS (12 h at 37°C and 12 h at 25°C per day) or thermal-neutral (TN) condition (21°C). Diets were based on corn-soybean meal and formulated to meet NRC (2012) requirements. Following a 3 × 2 factorial design, crossbred gilts (71 ± 9 kg BW, n = 8/trt) were acclimated to experimental diets for 2 wk and then challenged with a diurnal HS treatment or maintained in a TN environment for 7 d. Liquid chromatography-mass spectrometry (LC-MS) based lipidomic analysis of serum, liver, cecal fluid, and fecal samples indicated that HS led to comprehensive changes in the lipidome while Zn supplementation selectively affected specific lipid species under HS. Compared to TN, HS decreased the levels of the phosphatidylcholines (PCs) containing odd chain fatty acids (pentadecanoic acid and heptadecanoic acid) (P < 0.05) while it increased PCs containing very long chain fatty acid (carbon number  22) or stearic acid in serum and the liver (P < 0.05). The HS group also had lower (P < 0.05) levels of oleic acid, linoleic acid, and their lysophosphatidylcholine and amide derivatives but higher (P < 0.05) levels of medium-chain dicarboxylic acids (suberic acid and sebacic acid) in cecal fluid and fecal samples than TN group. Moreover, under HS, ZnIO diet selectively increased acetic acid, propionic acid, and butyric acid in cecal fluid (P < 0.05). Considering microbial metabolism is responsible for generating many of these lipid markers, HS and Zn supplementation might affect the lipidome partly through changing the metabolic activities of gut microflora. Objectives of this research were to estimate genetic parameters and to identify genomic regions associated with PRRS viral load (VL), PCV2b VL, and average daily gain (ADG) in nursery pigs vaccinated or non-vaccinated for PRRS virus (PRRSV), followed by co-infection with PRRSV and PCV2b. Data used included 396 commercial crossbred pigs from two PRRS Host Genetics Consortium trials, all from the same genetic supplier. Pigs were sent to Kansas State University after weaning and randomly sorted into two rooms. All pigs in one room were vaccinated for PRRS, and 28 d later, pigs in both rooms were co-infected with PRRSV and PCV2b, followed for 42 d, and genotyped using the 80K BeadChip. PRRS VL after vaccination and post co-infection and PCV2b VL were calculated as area under the curve of serum viremia from 28 to 0, 0 to 21, and 0 to 42 d post co-infection, respectively. Genetic parameters were estimated by fitting multivariate animal models in ASReml4 with litter and pen (trial) as additional random effects. Trait-specific fixed effects of trial and weight and age at vaccination were also fitted. Genome-wide association (GWA) studies were performed by fitting SNPs as fixed effects one at a time in bivariate animal models for the non-vaccinated (Non-Vx) and vaccinated (Vx) groups for each trait. Heritability estimates following vaccination were 0.31, 0.07, and 0.10 for ADG Non-Vx, ADG Vx, and PRRS Vx, respectively. During the co-infection period, heritability estimates were slightly higher at 0. 53, 0.57, 0.56, 0.20, 0.18, and 0.15 for ADG Non-Vx, ADG Vx, PRRS Non-Vx, PRRS Vx, PCV2b Non-Vx, and PCV2b Vx, respectively. Standard errors ranged from 0.14 to 0.22. A strong, positive genetic correlation (0.95 ± 1.01) was observed for PRRS VL post-vaccination with PRRS VL Non-Vx. Unique genomic regions were identified between Vx and Non-Vx pigs for each trait, the most significant of which was identified for PCV2b VL and located near the major histocompatibility complex, an important region for response to infection. The chromosome 4 region, which has been associated with VL following PRRS-V-only infection, was associated with PRRS VL Non-Vx but not PRRS Vx or PRRS VL post-vaccination. Together, these results suggest that selection for improved performance under co-infection of PRRS and PCV2b is possible. Additionally, identification of unique genomic regions between Vx and Non -Vx pigs may enable selection of pigs with better response to vaccination.
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The rumen harbors a complex microbial community that is greatly influenced by diet composition. This microbial community is critical to the survival of the animal and provides up to 80% of the animals' energy needs. However, as a by-product, the rumen microbial community also produces methane. The sub-group of methane producing organisms in the rumen are called methanogens. The interactions between methanogens and the rumen microbial population is dictated by diet. As a result, the methane being released from cattle will be influenced by the diet being fed to the cattle. Therefore, evaluating the microbial community composition under different dietary conditions and relating these interactions to methane emissions is critical to methane mitigation. To evaluate the effects of diet on microbial community composition and methane emission, 120 animals were fed 10 different growing and 6 finishing diets. Growing diets included high and low quality forage, with and without monensin supplementation, and different inclusions of modified distillers grains plus solubles (MDGS), and finishing diets contained different fat sources (corn oil, tallow, and distillers) with and without monensin supplementation, and direct fed microbial (DFM). Microbial community composition and methane emission was monitored. Methane and CO 2 concentrations of respired air were taken during feeding in an individual feeding facility utilizing 120 individual bunks equipped with the Calan® gate system and an automated gas collection system. Rumen contents were collected via esophageal tubing for microbial community analysis. The V3 region of the 16S rRNA gene was sequenced using the Ion Torrent personal genome machine (PGM). When compared to the respective control diets, the microbial community composition differed in growing and 
